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!&N IL-10 mRNA>ÁŁȰȬ9Ƶɰ*7 NASHŞȰȬ8ƖŢ<®*1
NASHŞȰȬ8> IFNmRNA>ƖŢ<ęÝ*ǑǭɻǙŤ8N(9#Ȅ
Ă)O1STAMXg8>ȲǁǍ CTLIęÝ*7!MȲÊ=Ǒǭ<ʒ*























ʤUcŜȹȴŜȲǑ(nonalcoholic steatohepatitis : NASH)RǱǭ,N 5







1#ɴŃʤ Bʤ CȲȜȷǰ=Û÷#ęÝ*/=ĝ%> NASHǤƜ=Ȳ




NASH=ǬŤ9*7 1998Ń< DayCPL> Two hit theoryRŹă*



















ʊɐ;ŏÛRƟ1*7N(9RŌǾȌ`~>Ėþ*7$1 14 15 16/=
8ȲǫŞ<!7ƽǵ)O7NÆǪd}ip±>ÖŔŜ TȜȷ(regulatory 
T cell : Tregs)9ʳʴǤƜÆǪŬÖȜȷ(myeloid-derived suppressor cells : 
MDSCs)8NTregs>ɂľÆǪŜǫŞȽǮÆǪ;:=ÆǪíř<ʒQN T
Ȝȷ=Ȋ8NɽÚ;ÆǪřȒRŬÖ*ÆǪ=ŝŁŜȤŴ<ʊɐ;ŏÛ
RŴ5Ȝȷ8N 17TGF-=ĥĐ8uW} TȜȷ"LÒâɞĵ)O 18





































    NASH=ɚƇ>ȿʄZcƧƢ<7ȹȴȲ#ŵŽ)O1ŞȰ=3
Ucżï#C9S:;%öȊXWg\#ʚŜ8MɂľÆ
ǪŜȲǫŞJ¥ɥŜǫŞ;:RɋǃǡâĦƧƢKMúĪ*Ǭǟĳʏä!K?








    ŞȰ!K?ÁŁ KMzŷɋȔ<ɋǃRŷï*ɋǞÒʠǌǃ 
Lymphoprep™(cgyW[Ƥŉ©ȅ)Rǣ~±c<ŒÈɋ"L






    Îȟºĥ*1 PBMCsRɕÎ*¦= 3Șȡ=Ů¯Rǣ7ĝʊơ




1. TȜȷɕƞʼCD3, CD4, CD8a, CD25, CD127, PD-12. NKȜȷNK-TȜ
ȷɕƞʼ CD3, CD16, CD56, NKG2D3. æǞȘȜȷɕƞʼ CD11b, CD14, CD16, 
CD33, HLA-DR, PD-L1³ǣ*1Ů¯9Ů¯ƬɦǣɅț=ȝF÷Q.R¦<
Ȅ*1CD3-FITC, CD4-PE, CD8a-PE/Cy7, CD25-APC/Cy7, CD127-Pacific 
Blue, CD279(PD-1)-PerCP/Cy5.5, CD16-PE/Cy7, CD56- Pacific Blue, 
CD314(NKG2D)-APC, CD11b-PerCP/Cy5.5, CD14-APC/Cy7, CD16-Pacific 
Blue, CD33-APC, HLA-DR- PE/Cy7, CD274(PD-L1)-PE-OI Biolegend
ȅKMɭÇ*1 
    E1ȜȷÊdW±\WơɅRǣ7Ɏʥ\= CD25ʛŜ
CD127ʚŜʟĉ# Foxp3ʛŜRȄ,":"<57Ƨɘ*1ÁŁȰȬ
NASHȬ/O0O 3ǭ´-5Human Th17/Treg Phenotyping kit(BD 
Pharmingen)Rǣ7Ƨɘ*1^p±<ûEONŮ¯< CD25-APC/Cy7
CD127-Pacific BlueCD3-FITCŮ¯IÝ 1 
  
ʺīʲàǗ 





ɸŁ=čōʮʱNAFLDȬʼHFD32ʮʱ(High Fat Diet 32ʼƌƚ_UƤ






















    ȲɀȝȨǀɼǃ9ȻɀȝȨǀɼǃR/O0O 1.0	 107»/ml9;NK
<ɡƄ*¦= 3Ȭ<Ò&7Ů¯ơɅRɌ41)L< BD FACS CantoTM
	|dW±mRǣÆǪĦǳƧɘRɌ41FlowJo software 
ver.7.6<7ɕƞRɌ411. TȜȷɕƞʼCD3, CD4, CD8a, CD25, CD127, 
CD279(PD-1), CD692. NKȜȷNK-TȜȷɕƞʼCD3, CD49b, NK1.1, 
CD314(NKG2D)3. æǞȘȜȷɕƞʼ CD11b, Ly-6C, Ly-6G, CD274(PD-L1)
³ǣ*1Ů¯9Ů¯ƬɦǣɅț=ȝF÷Q.R¦<Ȅ,CD3-APC/Cy7, 
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CD4-FITC, CD8a-Brilliant Violet 421TM, CD25-PE/Cy7, CD127-APC, 
CD279(PD-1)-PE, CD69-PerCP/Cy5.5, CD49b-Alexa Fluor®647, 
NK1.1-Brilliant Violet 421TM, CD314(NKG2D)-PE, CD11b-PerCP, 




    Îȟºĥ*1 PBMCsRɕÎ*Dynabeads® CD4 Positive Isolation 




    )L<mRNA=ǱǝʌRĪʌ,N1H<Taqman® RNA-to-CTTM 
1-Step Kit(Applied Biosystems; ABI, CA, USA)Rǣ7Īʌ RT-PCRƼR
Ɍ41IL-10IFN=~WR/O0O³ǣ*~±c<Œ





    E1Dynabeads® Regulatory CD4+CD25+ T cell Kit(life 
technologies)Rǣ7Îȟºĥ PBMCs"L TregsRÒʠ*1øƫ<
RNeasy® Mini KitRǣ7mRNARűÑ*UmWPCRƼRīƊ*1 
 
ʺÉĔʰ 





























(Č 1Bʼ ¯ʊěâʌʼɸŁʮʱȬ 5.5±1.3g vs. NAFLDȬ 9.0±1.0g (p<0.001) vs. 
STAMȬ 7.0±1.0g (p<0.001) vs. MCDȬ-6.1±0.4g (p<0.001))¯ʊ1M=Ȳ
ʊʌ9Ȼʊʌ> STAMXg=FƖŢ<ęÝ*71 (Č 1C, DʼȲʊʌ¯ʊ
ƵʼɸŁʮʱȬ 4.6±0.6% vs. NAFLDȬ 5.1±0.3% vs. STAMȬ 8.1±1.1% 
(p<0.001) vs. MCDȬ 4.5±0.2%Ȼʊʌ¯ʊƵʼɸŁʮʱȬ 0.28±0.04% vs. 
NAFLDȬ 0.25±0.04% vs. STAMȬ 0.78±0.20% (p<0.001) vs. MCDȬ
0.29±0.07%) 
    ASTJ ALT> NASHrXg8ƖŢ;ęÝRɜH1#MCD
ʮXg8KMʵ¾8MǑǭ#KMʵņ8N(9#ȄĂ)O1 (Č 2A, 
BʼASTʼɸŁʮʱȬ 46±10 U/l vs. NAFLDȬ 60±11 U/l vs. STAMȬ 143±34 
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U/l (p<0.05) vs. MCDȬ 290±104 U/l (p<0.001)ALTʼ ɸŁʮʱȬ 23±9 U/l vs. 
NAFLDȬ 25±10 U/l vs. STAMȬ 35±7 U/l (p<0.05) vs. MCDȬ 44±9 U/l 
(p<0.001))ɋǆ`cg!K?ɋǆUj> STAMXg=FƖŢ<
ʵ¾RȄ*1#(O> STAMXg#WgÒƻÈRȶƒ<*7N
(9RíƐ*1I=9ȯ LO1 (Č 2C, Dʼɋǆ`cgʼɸŁʮʱȬ
198±92 mg/dl vs. NAFLDȬ 273±98 mg/dl vs. STAMȬ 634±131 mg/dl 
(p<0.001) vs. MCDȬ 110±24 mg/dlɋǆUjʼ ɸŁʮʱȬ 1582±473 U/l 
vs. NAFLDȬ 1569±434 U/l vs. STAMȬ 2145±351 U/l (p<0.05) vs. MCDȬ
1669±562 U/l)ȹɬ¥ɥ<ʒ*7>ŜȹȴȦcgq9I HFD32
ʮʱRȠʱ*1 NAFLDXg9 STAMXg8ƖŢ<ęÝ*MCDʮX
g8>ƖŢ<ǈķ*1 (Č 2E, FʼɋǆŜȹȴʼɸŁʮʱȬ 72±23 mg/dl vs. 
NAFLDȬ 107±60 mg/dl vs. STAMȬ 145±63 mg/dl (p<0.05) vs. MCDȬ 7±4 
mg/dl (p<0.05)ɋǆȦcgqʼɸŁʮʱȬ 55±8 mg/dl vs. NAFLDȬ














ʚŜ8Ɏǝ)ON Tregs= CD4ʛŜ TȜȷ<èHNÛ÷>STAMXg!
K?MCDʮXg=Ȼɀ<!7ƖŢ<ęÝ* (Č 3A, BʼɸŁʮʱȬ
5.0±0.8% vs. NAFLDȬ 4.5±0.6% vs. STAMȬ 6.1±0.7% (p<0.05) vs. MCDȬ
6.5±1.8% (p<0.01))ȲɀÊ<ǁǍ*1 TregsIƖŢ<ęÝ*71 (Č 3Cʼ
ɸŁʮʱȬ 3.1±1.1% vs. NAFLDȬ 4.2±1.0% vs. STAMȬ 7.0±0.6% (p<0.001) 
vs. MCDȬ 7.0±1.3% (p<0.001))Tregs=3PD-1ʛŜ Tregs=èHNÛ
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÷<ěâ>FLO;"41 (Č 3D, E) 
/(8 Treg=ÆǪŬÖƮȸ<57 in vitro<7Ƨɘ*1ĕȃƧɘ
<!7ȲǰȜȷƤ<ȹȴâRƜ1,#ȜȷƳRɞĵ*;[Wʈǎņ
















Lactobacillales=®Clostridium cluster XI=ęÝRɜH1 (Č 5) 
CD11bʛŜ Ly-6CʛŜ8Ɏǝ)ONMo-MDSCs!K? CD11bʛŜ
Ly-6GʛŜ8Ɏǝ)ON PMN-MDSCs=Û÷> STAMXg=Ȼɀ<!7
ƖŢ<ęÝ* (Č 6A, B, CʼMo-MDSCsʼɸŁʮʱȬ 1.5±0.4% vs. NAFLDȬ
2.1±0.4% vs. STAMȬ 3.6±1.2% (p<0.001) vs. MCDȬ 1.5±0.7%
PMN-MDSCsʼɸŁʮʱȬ 0.10±0.05% vs. NAFLDȬ 0.30±0.22% vs. STAM
Ȭ 1.2±0.8% (p<0.001) vs. MCDȬ 0.18±0.14%)Mo-MDSCs= PD-L1Ǳǝ
> STAMXg8=FƖŢ<ęŋ*71 (Č 6D, EʼMo-MDSCsʼɸŁʮʱ
Ȭ 4713±1281 vs. NAFLDȬ 5009±892 vs. STAMȬ 5980±707 (p<0.001) vs. 
MCDȬ 4070±633PMN-MDSCsʼɸŁʮʱȬ 3266±570 vs. NAFLDȬ
3802±325 vs. STAMȬ 3558±511 vs. MCDȬ 2824±589)øƫ<MDSCs=
ȲɀÊA=ǁǍIƖŢ<ęÝ* (Č 6F, Gʼ Mo-MDSCsʼ ɸŁʮʱȬ 0.67±0.61% 
vs. NAFLDȬ 0.59±0.31% vs. STAMȬ 12.4±4.8% (p<0.001) vs. MCDȬ
5.7±4.3% (p<0.05)PMN-MDSCsʼɸŁʮʱȬ 0.22±0.23% vs. NAFLDȬ
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0.24±0.25% vs. STAMȬ 5.2±2.4% (p<0.001) vs. MCDȬ 0.76±0.29%)/=
PD-L1Ǳǝ> STAMXg8ƖŢ<ęŋ*71 (Č 6H, IʼMo-MDSCsʼɸ
ŁʮʱȬ 4217±957 vs. NAFLDȬ 4730±1111 vs. STAMȬ 7124±1239 
(p<0.001) vs. MCDȬ 3254±1613PMN-MDSCsʼɸŁʮʱȬ 2061±691 vs. 
NAFLDȬ 3067±421 vs. STAMȬ 5951±2105 (p<0.001) vs. MCDȬ
2506±1037)ƉMCDʮXg8>ɸŁʮʱȬ9Ƶɰ*7ěâ>;"41 
E1ǑǭR¹ɻ,NÆǪȜȷ<57Iøƫ<Ƨɘ*1STAM
Xg=Ȼɀ8> CD8aʛŜ=ȜȷʞĬŜ TȜȷ(CTL)>ƖŢ<ęÝ* (Č 3A, 
7AʼɸŁʮʱȬ 9.8±0.5% vs. NAFLDȬ 27.9±2.6% (p<0.001) vs. STAMȬ
36.8±2.8% (p<0.001) vs. MCDȬ 25.2±2.8% (p<0.001))/=8IƿŜâ#Ŭ
Ö)O7N PD-1ʛŜ CTL=Û÷#ęÝ*71 (Č 7BʼɸŁʮʱȬ
33.8±5.4% vs. NAFLDȬ 39.4±1.4% vs. STAMȬ 54.9±5.4% (p<0.001) vs. 
MCDȬ 37.2±0.4%)STAMXg8> CTL=ȲǁǍIƖŢ<ęÝ* (Č 7Cʼ
ɸŁʮʱȬ 7.6±0.3% vs. NAFLDȬ 8.2±2.1% vs. STAMȬ 26.7±7.5% (p<0.01) 
vs. MCDȬ 12.0±5.3%)/= PD-1ʛŜ CTL=Û÷IęÝ*71 (Č 7Dʼ
ɸŁʮʱȬ 44.8±11.1% vs. NAFLDȬ 47.5±6.3% vs. STAMȬ 76.5±8.1% 
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(p<0.01) vs. MCDȬ 30.8±10.1%)NAFLDXgJMCDʮXg=Ȼɀ<
!7I CTL>ƖŢ<ęÝ*1#PD-1ʛŜ CTL=Û÷<ěâ>;"41 
NKȜȷ> NAFLDXg=Ȼɀ<!7ƖŢ<ęÝ*MCDXg
8>ƖŢ;®RɜH1 (Č 8A, BʼɸŁʮʱȬ 1.8±0.3% vs. NAFLDȬ
2.5±0.4% (p<0.01) vs. STAMȬ 1.6±0.4% vs. MCDȬ 0.7±0.2% (p<0.01))NK
Ȝȷ<!&NƿŜâ\NKG2DǱǝ<>ƖŢĽ>;"41ȲǁǍ NK
Ȝȷ>MCDʮXg=FƖŢ<®*71# (Č 8Cʼ ɸŁʮʱȬ 2.9±0.5% 




# (Č 8Dʼ ɸŁʮʱȬ 0.6±0.4% vs. NAFLDȬ 0.7±0.3% vs. STAMȬ 0.6±0.4% 
vs. MCDȬ 0.1±0.1% (p<0.05))(Č 8EʼɸŁʮʱȬ 0.9±0.4% vs. NAFLDȬ
0.5±0.3% vs. STAMȬ 0.8±0.4% vs. MCDȬ 0.2±0.2% (p<0.05))NAFLDX













ʛŜRȄ*CD25ʛŜ CD127ʚŜʟĉ# Tregs8N9Ȃɜ*1(Č 9A)Á
ŁȰȬJNAFLȬ9Ƶɰ*7NASHȬ8>CD25ʛŜCD127ʚŜ Tregs=Ɩ
Ţ;ęÝRɜH1 (Č 9A, BʼÁŁȰȬ 1.6±0.6% vs. NAFLȬ 1.5±0.3% vs. 
NASHȬ 2.3±0.7% (p<0.01))E1Tregs<Ǳǝ,N PD-1Ǳǝ=łĒe`
uŋņ>ÁŁȰȬ9Ƶɰ*7 NASHȬ8ƖŢ<Ǝ*71(Č 9CʼÁŁȰ







41 (Č 10AʼÁŁȰȬ 1.0±0.8¼ vs. NAFLȬ 2.3±1.5¼ (p<0.05) vs. 
NASHȬ 1.1±0.9¼)E1ǑǭŜdW±\W8N IFNmRNA>ÁŁ
ȰȬJ NAFLȬ9Ƶɰ*7 NASHȬ8ƖŢ<ęÝ*71 (Č 10Bʼ ÁŁȰȬ
1.0±0.4¼ vs. NAFLȬ 0.9±0.6¼ vs. NASHȬ 2.2±1.6¼(p<0.05)))L<
TregsRÒʠ*mRNAʌRǉĪ*19(PIL-10mRNA>ÁŁȰȬ9Ƶɰ*
7 NASHŞȰȬ8ƖŢ<®%;MFoxp3 mRNA> NASHŞȰȬ8ʵ%;N
Âù#FLO1(Č 10C)K47NASH8> Tregs>ęÝ,NI==ÆǪ
ŬÖƮȸ>®*Ǒǭ#ÖŔ8$7;óȸŜ#ȯ LO1 
E1NASHȬ8>MDSCs=Û÷#ƖŢ<ęÝ* (Č 11A, BʼÁŁ
ȰȬ 0.90±0.36% vs. NAFLȬ 1.0±0.54% vs. NASHȬ 1.9±0.88% (p<0.001))
/= PD-L1Ǳǝ>ęŋ*71 (Č 11CʼÁŁȰȬ 430±314vs. NAFLȬ
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960±152 (p<0.001) vs. NASHȬ 808±172 (p<0.001))K47{± NASH8
>MDSCs=ƖŢ;ęÝ9 PD-L1Ǳǝ=ęŋ"LÆǪŬÖƮȸ#ęŋ*7
NóȸŜ#ȯ LOSTAMXg9Éɸ,NȟƟ841 
NASHȬ8> PBMCÈ¯<èHN CTL=Û÷>ƖŢ<®*7!M 
(Č 9A,12AʼÁŁȰȬ 20.2±6.1% vs. NAFLȬ 18.5±5.2% vs. NASHȬ
11.0±3.6% (p<0.05))STAMXg9>ǩ;NàŤRȄ*1CTL<!&N IFN
 mRNA>ÁŁȰȬ9Ƶɰ*7NAFLȬJNASHȬ8ƖŢ<ęÝ*7!M
Ǒǭ=ɻ#ȯ LO1 (Č 12Bʼ ÁŁȰȬ 1.0±0.5¼ vs. NAFLȬ 2.9±1.7¼ 
(p<0.05) vs. NASHȬ 2.5±1.5¼(p<0.05)) 
NKȜȷNK-TȜȷɕƞ8>Ȱ9IƖŢĽ>ɜH;"41 (Č 13A, 
BʼÁŁȰȬ 12.1±4.1% vs. NAFLȬ 14.5±6.4% vs. NASHȬ 13.6±5.6%Cʼ
ÁŁȰȬ 3.1±1.7% vs. NAFLȬ 4.3±1.2% vs. NASHȬ 4.1±2.3%)E1













ɜH1 (Č 14A)ƺǯ 3ƕƑ<> 10ǭ´ 6ǭ´8 ALT 40U/L¦Rɾŧ
*1ASTJGTPIƖŢ<®*1 (Č 14Bʼp<0.01)Ŝȹȴ¾>ſą
ÂùRȄ*1# (Č 14C)Ȧcgq¾<ěâ>;"41 (Č 14D)




ɰ*7ƖŢ<ʵ%ƺǯő<>)L<ƖŢ<ęÝ*1 (Č 15Bʼ p<0.01)E1
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®*71 CTLIƺǯő<>ęÝ,NÂù<41 (Č 15C)NKȜȷ>ƺ
ǯő<ƖŢ<ęÝ* (Č 15Dʼ p<0.05)NK-TȜȷ<>ěâ>;"41 (Č 15E) 























































<Ý 7{± NASH=ǬŤ<ɴ9ȯ LO7N STAMXgR³ǣ*7
ÆǪĦǳƧɘRƊɌ*1 



























ē C57BL/6Xg8ʃªǳȶƒ>øƫ8ME1 NAFLDXg9 STAM




E1CD4ʛŜȜȷ<!&N IL-10 mRNAǱǝ> NAFLDȬ=FƖŢ
<ęÝ*1#NASHȬ8>ÁŁȰȬ9øȉņE8®*71Tregs<!

























































    ŒƜ Tregs=Ȝȷʟĉ=ƷĪ<>ȜȷÊdW±\WơɅRɌ
Foxp3ǱǝRI47ɛ¶,NŘɐ#N#¡ć= Tregs=Ƨɘ>ŞȰƧ¯#
ʖLO7N(9IMÈ´8ȜȷÊdW±\WơɅRɌ=>Ċʡ8































1. Ministry of Health, Labour and Welfare: National Health and 
Nutrition Survey (2012). 
2. Metabolic syndrome diagnostic criteria Exploratory Committee : 
Definition and diagnostic criteria for the metabolic syndrome. Japanese 
Society of Internal Medicine 2005, 94 (4), 188-203. 
3. The metabolic syndrome as a predictor of nonalcoholic fatty liver 
disease. Ann Intern Med 2005, 143, 722-728. 
4. Kojima, S.; Watanabe, N.; Numata, M., Increase in the prevalence 
of fatty liver in Japan over the past 12 years: analysis of clinical background. 
Journal of gastroenterology 2003, 38 (10), 954-61. 
5. Ludwig, J.; Viggiano, T. R.; McGill, D. B., Nonalcoholic 
steatohepatitis: Mayo Clinic experiences with a hitherto unnamed disease. 
Mayo Clin Proc 1980, 55 (7), 434-8. 
6. Hotta, N.; Nakamura, J.; Iwamoto, Y., Causes of death in Japanese 
diabetics: A questionnaire survey of 18,385 diabetics over a 10-year period. 
Journal of diabetes investigation 2010, 1 (1-2), 66-76. 
7. Ascha, M. S.; Hanouneh, I. A.; Lopez, R., The incidence and risk 
factors of hepatocellular carcinoma in patients with nonalcoholic 
steatohepatitis. Hepatology 2010, 51 (6), 1972-8. 
8. Tokushige, K.; Hashimoto, E.; Yatsuji, S., Prospective study of 
hepatocellular carcinoma in nonalcoholic steatohepatitis in comparison with 
hepatocellular carcinoma caused by chronic hepatitis C. Journal of 
gastroenterology 2010, 45 (9), 960-967. 
9. Kawamura, Y.; Arase, Y.; Ikeda, K., Large-scale long-term follow-up 
study of Japanese patients with non-alcoholic Fatty liver disease for the 
onset of hepatocellular carcinoma. Am J Gastroenterol 2012, 107 (2), 
253-61. 
10. Day, C. P.; James, O. F., Steatohepatitis: a tale of two "hits"? 
Gastroenterology 1998, 114 (4), 842-5. 
11. Tilg, H.; Moschen, A. R., Evolution of inflammation in nonalcoholic 
fatty liver disease: the multiple parallel hits hypothesis. Hepatology 2010, 
52 (5), 1836-46. 
 42 
12. Maher, J. J.; Leon, P.; Ryan, J. C., Beyond insulin resistance: Innate 
immunity in nonalcoholic steatohepatitis. Hepatology 2008, 48 (2), 670-8. 
13. Yamagata, H.; Ikejima, K.; Takeda, K., Altered expression and 
function of hepatic natural killer T cells in obese and diabetic KK-Ay mice. 
Hepatology Research 2013, 43 (3), 276-288. 
14. Kondo, Y.; Shimosegawa, T., Significant roles of regulatory T cells 
and myeloid derived suppressor cells in hepatitis B virus persistent infection 
and hepatitis B virus-related HCCs. International journal of molecular 
sciences 2015, 16 (2), 3307-22. 
15. Kondo, Y.; Ueno, Y.; Kobayashi, K., Hepatitis B virus replication 
could enhance regulatory T cell activity by producing soluble heat shock 
protein 60 from hepatocytes. J Infect Dis 2010, 202 (2), 202-13. 
16. Kondo, Y.; Machida, K.; Liu, H. M., Hepatitis C virus infection of T 
cells inhibits proliferation and enhances fas-mediated apoptosis by 
down-regulating the expression of CD44 splicing variant 6. J Infect Dis 2009, 
199 (5), 726-36. 
17. Itoh, M.; Takahashi, T.; Sakaguchi, N., Thymus and autoimmunity: 
Production of CD25(+)CD4(+) naturally anergic and suppressive T cells as a 
key function of the thymus in maintaining immunologic self-tolerance. 
Journal of immunology 1999, 162 (9), 5317-5326. 
18. Sakaguchi, S.; Yamaguchi, T.; Nomura, T., Regulatory T cells and 
immune tolerance. Cell 2008, 133 (5), 775-87. 
19. Izcue, A.; Coombes, J. L.; Powrie, F., Regulatory lymphocytes and 
intestinal inflammation. Annual review of immunology 2009, 27, 313-38. 
20. Fontenot, J. D.; Gavin, M. A.; Rudensky, A. Y., Foxp3 programs the 
development and function of CD4+CD25+ regulatory T cells. Nature 
immunology 2003, 4 (4), 330-6. 
21. Gabrilovich, D. I.; Ostrand-Rosenberg, S.; Bronte, V., Coordinated 
regulation of myeloid cells by tumours. Nature reviews. Immunology 2012, 
12 (4), 253-68. 
22. Rudolph, B. M.; Loquai, C.; Gerwe, A., Increased frequencies of 
CD11b(+) CD33(+) CD14(+) HLA-DR(low) myeloid-derived suppressor cells 
are an early event in melanoma patients. Experimental dermatology 2014, 
 43 
23 (3), 202-4. 
23. Youn, J. I.; Kumar, V.; Collazo, M., Epigenetic silencing of 
retinoblastoma gene regulates pathologic differentiation of myeloid cells in 
cancer. Nature immunology 2013, 14 (3), 211-20. 
24. Kawai, D.; Takaki, A.; Nakatsuka, A., Hydrogen-rich water 
prevents progression of nonalcoholic steatohepatitis and accompanying 
hepatocarcinogenesis in mice. Hepatology 2012, 56 (3), 912-21. 
25. Brunt, E. M.; Janney, C. G.; Di Bisceglie, A. M., Nonalcoholic 
steatohepatitis: a proposal for grading and staging the histological lesions. 
Am J Gastroenterol 1999, 94 (9), 2467-74. 
26. Matteoni, C. A.; Younossi, Z. M.; Gramlich, T., Nonalcoholic fatty 
liver disease: a spectrum of clinical and pathological severity. 
Gastroenterology 1999, 116 (6), 1413-9. 
27. Sumida, Y.; Yoneda, M.; Hyogo, H. Japan Study Group of 
Nonalcoholic Fatty Liver, D., A simple clinical scoring system using ferritin, 
fasting insulin, and type IV collagen 7S for predicting steatohepatitis in 
nonalcoholic fatty liver disease. Journal of gastroenterology 2011, 46 (2), 
257-68. 
28. Nagashima, K.; Hisada, T.; Sato, M., Application of new 
primer-enzyme combinations to terminal restriction fragment length 
polymorphism profiling of bacterial Populations in human Feces. Applied 
and Environmental Microbiology 2003, 69 (2), 1251-1262. 
29. Nagarajan, P.; Mahesh Kumar, M. J.; Venkatesan, R., Genetically 
modified mouse models for the study of nonalcoholic fatty liver disease. 
World journal of gastroenterology : WJG 2012, 18 (11), 1141-53. 
30. Takahashi, Y.; Soejima, Y.; Fukusato, T., Animal models of 
nonalcoholic fatty liver disease/nonalcoholic steatohepatitis. World journal of 
gastroenterology : WJG 2012, 18 (19), 2300-8. 
31. Anstee, Q. M.; Goldin, R. D., Mouse models in non-alcoholic fatty 
liver disease and steatohepatitis research. International Journal of 
Experimental Pathology 2006, 87 (1), 1-16. 
32. Horie, Y.; Suzuki, A.; Kataoka, E., Hepatocyte-specific Pten 
deficiency results in steatohepatitis and hepatocellular carcinomas. J Clin 
 44 
Invest 2004, 113 (12), 1774-83. 
33. Li, Z.; Oben, J. A.; Yang, S., Norepinephrine regulates hepatic 
innate immune system in leptin-deficient mice with nonalcoholic 
steatohepatitis. Hepatology 2004, 40 (2), 434-41. 
34. Henning, J. R.; Graffeo, C. S.; Rehman, A., Dendritic cells limit 
fibroinflammatory injury in nonalcoholic steatohepatitis in mice. Hepatology 
2013, 58 (2), 589-602. 
35. Fujii, M.; Shibazaki, Y.; Wakamatsu, K., A murine model for 
non-alcoholic steatohepatitis showing evidence of association between 
diabetes and hepatocellular carcinoma. Med Mol Morphol 2013, 46 (3), 
141-52. 
36. Atarashi, K.; Tanoue, T.; Shima, T., Induction of colonic regulatory 
T cells by indigenous Clostridium species. Science 2011, 331 (6015), 337-41. 
37. Naik, S.; Bouladoux, N.; Wilhelm, C., Compartmentalized control of 
skin immunity by resident commensals. Science 2012, 337 (6098), 1115-9. 
38. Atarashi, K.; Tanoue, T.; Oshima, K., Treg induction by a rationally 
selected mixture of Clostridia strains from the human microbiota. Nature 
2013, 500 (7461), 232-6. 
39. Minemura, M.; Shimizu, Y., Gut microbiota and liver diseases. 
World journal of gastroenterology : WJG 2015, 21 (6), 1691-702. 
40. Liu, W.; Putnam, A. L.; Xu-Yu, Z., CD127 expression inversely 
correlates with FoxP3 and suppressive function of human CD4+ T reg cells. J 
















Č 3  Xg<!&N Tregsɕƞ 
(A)XgȻɀ<!&N TȜȷɕƞȘ=¥Ɏǳ;tp±~p±RȄ,G1 : 
CD3ʛŜȜȷG2 : G1= CD4ʛŜ TȜȷG3 : G1= CD8ʛŜ TȜȷ
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G4 : G2= Tregs (B)XgȻɀ<!&N CD4ʛŜ TȜȷ<èHN Tregs
=Û÷=Ƶɰ (C) XgȲɀ<!&N CD4ʛŜ TȜȷ<èHN Tregs=Û
÷=Ƶɰ (D) XgȻɀ<!&N Tregs<èHN PD-1ʛŜ Tregs=Û÷=
Ƶɰ (E)XgȲɀ<!&N Tregs<èHN PD-1ʛŜ Tregs=Û÷=Ƶɰ
ƃ¾>łĒS.D.8Ȅ*nwp±ƧĪRǣ1 
 
Č 4 ÉĔʰ 
ǓɋǆĔđ<[Wʈ 0.5mMRǅÝ*HepG2Ȝȷ<ȹȴâRɞĵ*1
(A) Oil red OơɅÌǺRȄ,ļ : [WʈƘǅÝô : [Wʈ 0.5mM
ǅÝ(B) [WʈǎņÕ= Oil red OơɅ=üÅņǉĪ0.5mMǅÝ8ü
Åņ>ƔĞ9;N(C) ȹȴâ).1 HepG2Ȝȷ9 PBMCs9= 48ƑʑÉĔ
ʰő= FACSɕƞCD4ʛŜ TȜȷ<èHN Tregs=Û÷=Ƶɰ 
 
















Č 7  Xg<!&N CTLɕƞ 
(A) XgȻɀ<!&N CD3ʛŜȜȷ<èHN CTL=Û÷=Ƶɰ(B) CTL
<èHN PD-1ʛŜ CTL=Û÷=Ƶɰ(C) XgȲɀ<!&N CD3ʛŜȜȷ




Č 8 Xg!K?{±<!&N NKȜȷ!K? NK-TȜȷɕƞ 
(A) XgȻɀ<!&N NKȜȷNK-TȜȷ=¥Ɏǳ;tp±~p±RȄ,






Č 9 {± PBMCs<!&N Tregsɕƞ 
(A) {± PBMC<!&N TȜȷɕƞȘ=¥Ɏǳ;tp±~p±RȄ,G1 : 
PBMC= CD3ʛŜ CD4ʛŜ TȜȷG2 : G1= TregsG3 : PBMC=




Č 10  CD4ʛŜ TȜȷ<!&NmRNAĪʌɕƞ 
{± PBMCsKM CD4ʛŜ TȜȷRÒʠ*mRNARűÑőRT-PCRƼ<
7mRNARĪʌ*1öȬ n=8-10(A) IL-10 mRNA=ĪʌƵɰ(B) IFN





Č 11 {± PBMCs<!&NMDSCsɕƞ 
(A){±PBMC<!&NMDSCs=¥Ɏǳ;tp±~p±RȄ,G1 : PBMC




Č 12  {± PBMCs<!&N CTLɕƞ9mRNAĪʌɕƞ 






Č 13 {± PBMCs<!&N NKȜȷ!K? NK-TȜȷɕƞ 
(A) {±PBMC<!&NNKȜȷɕƞȘ=¥Ɏǳ;tp±~p±RȄ,G1 : 
PBMC= NKȜȷG2 : CD3ʛŜȜȷG3 : G2= NK-TȜȷ(B) {±




Č 14  ʮǯƼ¢Ç<KN¯ȝŧ=ěâɋǃǡâĦ¾=ěâ 
(A) InBody720<KN¯ȝŧ=ȞƑǳěân=108Ƨɘ*1(B) ASTALT
GTP=ȞƑǳ;ěâRȄ,(C) Ŝȹȴ¾(D) LDLcgq¾
(E) HbA1c(F)ȍȿƑWg¾(G) HOMA-IR=ʮǯƼʐĢƑ9 12ɺ
ő=ěâRȄ,ƖŢĽƧĪ> Paired tƧĪRǣ1 
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Č 15  ʮǯƼ¢Ç<KNÆǪàŤ=ěâ 
ʮǯƼʐĢƑ9 12ɺȞɽƑ= PBMCs<!&N FACSɕƞȟƟRȄ,(A) 
CD4ʛŜ TȜȷ<èHN Tregs=Û÷=ěâRȄ,(B) PBMCs<èHN
MDSCs=Û÷=ěâRȄ,(C) PBMCs<èHN CTL=Û÷=ěâRȄ,
(D) PBMCs<èHN NKȜȷ=Û÷=ěâRȄ,(E) PBMCs<èHN NK-T
Ȝȷ=Û÷=ěâRȄ,ƖŢĽƧĪ> Paired tƧĪRǣ1 
 
Ɏ 1  NASHŞȰ!K? NAFLŞȰȶƒ 
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